Abstract
Introduction
Maize (Zea mays L.) is a cereal monoecious shrub originated from South and Central America and introduced to West Africa by the Portuguese in the 10 th century (Iwena, 2012) . It is one of the top three cereal crops grown by both peasant and commercial farmers worldwide (Onwueme and Sinha, 2009) . Globally, it is ranked third in terms of both production and consumption, following rice and wheat (Yayock et al., 2006; Romains, 2011) . About 66% of maize produced worldwide is used for feeding livestock, 25% forhuman consumption and 9% for industrial and seed purposes (Romains, 2011) .Currently, Maize has become an increasingly important biofuel, both in the 894 form of corn oil (used as bio-diesel) and ethanol (an alcohol fermented and distilled from the processed kernels), which is blended with petroleum-based gasoline in various proportions for use as fuel (Romains, 2011; IITA, 2007) .
According to Hileman (2008) , the value of organic fertilizer stems from the fact that it has been used successfully on wide variety of crops either as a single plant nutrient source or in supplementation with inorganic fertilizers. Hileman (2008) also stressed much on organic fertilizer which according to him returns huge proportion of plant food such as N, P, K. Boateng et al. (2002) and Frempong et al. (2006) reported an increase in the number of leaves of okro, root, stem, and leaf fresh weight of the okra plant in three folds than the plots with cow dung and compost and the control. This assertion is supported by Frempong et al. (2006) , who recorded high yield of the number of pods of okro in two folds over the control. Boateng et al. (2007) also recorded a higher grain yield and biomass of maize when organic fertilizer (6-8 tones/ha) was applied than inorganic fertilizer. Ewulo et al. (2008) , reported higher yields of tomato for organic fertilizer than inorganic (NPK) and observed 25 tons/ha yield of tomato as Masud et al. (2009) , observed significant increase in plant height, fruit length, fruit weight, fruit diameter and fresh fruit yield in organic fertilizer treatment than the control. Baum et al. (2001) and Agyarko et al. (2006) , in their studies observed that higher yield of maize was obtained with 10tons/ha of organic fertilizer than with adequate application of N and P inorganic fertilizers, and heavier mean root and shoot weight of carrot per plant were recorded. Chandrashekara and Riazuddin (2000) evaluated the fertilizer requirement of maize from fertilizer adjustment equations for attaining specific yield targets in farmer's field. The results indicated that fertilizer requirement of N, P 2 O 5 and K 2 O were found to be 1.66, 1.12 and 1.55 kg, respectively for producing one quintal of maize grain yield. Onasanya et al. (2009) , conducted an experiment in southern Nigeria with twelve different rates of nitrogen and phosphorus fertilizers on growth and yield of maize (Zea mays L.). They revealed that an application of 120 kg N and 40 kg P ha-1 significantly increased the growth and yield (7.13 t ha-1) of maize than other treatments {Trinh et al. (2008) , Suryavamshi et al. (2008) , Mahala et al., 2006 , Jayaprakash et al. (2006 and Dhillon et al. (2006) }.
With the various studies showing the correlates between organic and inorganic fertilizers and maize growth and yield, a major concern has been the actual effect of fertilizer on maize in terms of growth and yield.
According to Iwena (2010) , proper application of appropriate fertilizer to farmland ensures improved yield in agricultural production, but also a factor of soil properties, types and stage of crop development, time of application, available labour and equipment, existing soilfertility levels, fertilizer nutrient content, crop nutrient needs, site limitations, slope, runoff potential, and leaching potential. In addition, the Georgia Environmental Protection Division (GEPD, 2012) asserted that proper application of fertilizer on farmland requires a nutrient management plan -a collection of best management practices that assure the appropriate use of both organic and inorganic fertilizers to provide crop nutrient requirements while simultaneously protecting surface and ground waters from over-application.
The correlates and nexus among the many factors that influence crop input, and output and the knowledge gaps provide information on the distinctiveness of places as it affects crop yield and growth. Obafemi (2010) argued that variations over 895 space occur as a result of interplay of several factors such as soil and socialeconomic forces. This paper aims to examine the effect of organic and inorganic fertilizers on maize yield and growth in two farm communities in using Agbowa and Offin in Lagos as a case study. The paper analyses the correlates of the crop growth and yield of maize served with organic and inorganic fertilizers between and within locations and also determine the differences in the yield of maize served with organic and inorganic fertilizers between the study locations.
Study Area
Agbowa-Ikosi is a town in Epe Local Government Area of Lagos State. It is located on latitude 6°38ʹ 36ʹʹN and Longitude 3°42ʹ 44ʹʹE. and Ofin on the other hand is a coastal town in the Southern part of Ikorodu (a prominent Local Government Areas in Lagos State). It lies on Latitude 6°32ʹ23ʹʹN and longitude 3°29ʹ59ʹʹE (DMS) with an altitude of 37m above the sea level (Figure 1 ). The two study locations fall within the same climatic belt. The annual rainfall is above 2000mm leading to high humidity and less severity of drought condition. Average temperature is above 28°C (Iwena, 2008) . Agbowa-Ikosi has a population of over 10,000 people with the majority of the population being Ijebus while Ofin has a population of over 25,000 people with the majority of the population being Ijebus (Olulade, 2012) .Both communities share similar economic activities including; crop cultivation, manufacturing, fishing, hunting, sand excavation and farming etc. Major food crops include; cassava, rice, plantain, yam, maize, etc. 
Method

Data Sources
Two main types of survey were adopted for this research in order to gather both qualitative and quantitative data. These are: field experiment, social survey and desk research. The experimental survey was carried out to measure and quantify fertilizer applied and growth and yield of maize. The procedures adopted are:
Experimental Design
An experiment to determine the effects of organic fertilizer and inorganic fertilizer (NPK 15, 15, 15) 
Maize Cultivation (Land Acquisition, Clearing and Preparation)
The piece of land use for the experiment in the two study locations were voluntarily released by the community leaders after consultation and statement of purpose. The lands were cleared and hoed to pulverize the soil in the two study locations. The fields were then marked out into 3 plots. The size of each plot was 4m x 4m with a distance of 0.5m between the plots. The land area used in each of the study locations was 13.5 x 4m (54m 2 )
Planting and Cultural Practices
Maize seeds (TZB-SR), a widely grown late maturing maize cultivar were sown on 27 th December. The seeds were treated with Apron plus to control soil pathogens before sowing. Three seeds were planted per hole at a spacing of 0.75 x 0.25m (75cm x 25cm). Maize seedlings were later thinned to one plant per stand at 14 days after sowing. The treatments (NPK 15, 15, 15 and Poultry fertilizers) were applied on separate portions (T2 & T3 respectively). The NPK 15, 15, 15 fertilizer was applied two weeks after planting by spot placement using a ratio of 450kg (9 bags) of NPK 15:15:15 fertilizer per hectare in two splits applied at planting (150 kg/h, i.e. 0.24kg/16m
2 ) and 6 weeks after planting (300 kg/h, i.e. 0.48kg/16m
2 ) while the poultry fertilizer was applied two months before planting to allow decomposition. Weeds were controlled manually by weeding to reduce competition for space, water, light and nutrients between crops and weeds. The field borders were kept clean to minimize encroachment by insects and rodents. Manual irrigation was adopted during the experiment (5 days in a week and two times in a day -early in the morning and late in the evening).The harvesting was done at maturity -12 weeks after planting (March 27 th , 2013) to determine the yield.
Effects of Organic and Inorganic Fertilizer on Maize Growth
To determine the effect of organic and inorganic fertilizer on maize growth, an experimental design was undertaken and the following procedures adopted for each of the growth parameters:
Plant Height
The height six randomly selected plants marked A, B, C, D, E, and F within each plot was measured using a carpenter's tape. The height was measured from the ground level to the top-most leaf and 897 recorded. This was done in the 4 th and 12 th week after planting.
Number of Leaves
Visual counting of leaves on the six randomly selected plants was made and the number was recorded for each plant.
Stem Girth
The cob girth of the six selected maize plants was measured with a tailor's tape for each plot and the values recorded.
Leave Area
The leaf area was determined by the non-destructive length x width method described by Subedi et al, (2010) using the relation: Leaf Area = 0.75 (length x width), where 0.75 is a constant. The leaves (length and width) of six samples were measured with a tailor's tape for each plot and the leaf area determined.
Effects of Organic and Inorganic Fertilizer on Maize Yield
In order to analysis the effect of organic and inorganic fertilizer on maize yield, an experimental design was undertaken and the following procedures adopted the output/yield parameters:
Cob Length
The length of the six de-husked maize cobs per plot was measured with a tape. This was done in the 12 th week after planting being harvesting time.
Weight of grains per plot (yield)
The weights of the six cobs for each treatment plot were added to obtain the weight of grains per plot at 12 th week after planting.
Social Survey
Social survey was used to gather data to determine the effect of socio-economic characteristics of farmers on choice of fertilizer used. The data used was obtained through the use of structured questionnaire from a cross-section of smallholder food crop farmers. Data collected included demographic characteristics of the farmers; socio-economic and farm-specific variables. A random sampling technique was employed to select representative of food crop farmers for the study. The first stage involved the selection of two Local Government Areas (Epe and Ikorodu) each from the two agricultural zones in the state while the second stage involved random selection of two communities from the two Local Government Areas having varying soil properties. In the final stage, Fifty (50) farmers were randomly selected from the each community (Agbowa-Ikosi and Offin from Epe and Ikorodu Local Government Areas respectively) with the help of the State ADP Extension Agents. Therefore, a total of 100 farmers were sampled and used for the study.
Desk Search
Review of literature was carried out through textbooks, articles/journals and internet surfing.
Hypothesis Testing and Analytical tool
To effectively determine the effect of fertilizers on crops the following hypotheses were tested: there is no significant difference in the growth of maize served with organic and inorganic fertilizers between and within locations in the study area there is no significant difference in the yield of maize served with organic and inorganic fertilizers between and within locations in the study area
Data Analysis
Data collected were statistically analyzed and tested using Anova, while Standard Error of Differences (SED) was used to separate the means while the paired samples statistics were used to establish statistical differences in between measured parameters.
Results and Discussions
Effect of Organic and Inorganic Fertilizers on Maize Growth four Weeks after Planting (4 WAP)
The result of the effect of organic and inorganic fertilizer on growth of maize as indicated on Figure 2 revealed that, the highest growth performance regarding maize height, number of leaf, leaf length, leaf width, leaf area and stalk girth 4Weeks After Planting (4WAP) was found in maize served with inorganic fertilizer within each of the study locations (Agbowa and Offin) while slight differences were noticed in the growth parameters between the organic fertilizer and control treatments during the same planting period. However, after the 12 Weeks After Planting (12 WAP), a reverse was recorded for the highest growth performance regarding maize height, number of leaf, leaf length, leaf width, leaf area and stalk girth was found in maize served with organic fertilizer in both study locations. This is followed by maize served with inorganic fertilizer and control treatments during the same planting period. The result 899 thus suggests that inorganic fertilizer aids maize growth within short span while the reverse is the case for organic fertilizer. Comparatively, maize served with inorganic fertilizer in Agbowa had better growth performance than that of Offin. The observed difference may be attributed to differences in location, soil type and soil attributes.
However, the hypotheses were also tested statistically to ascertain whether or not there aresignificant differences in the growth of maize served with organic and inorganic fertilizers between and within locations in the study area. At a degree of freedom of 2:15, the F value of 0.275 and a Critical value of 3.682 P: 0.76 > 0.05 the result shows that the differences in the field experiment were not statistically significant, hence the null hypothesis is accepted while the alternate hypothesis stating that there is significant difference in maize growth in Agbowa 4WAP was rejected. However, though similar growth patterns can be seen, observed differences can also be seen on the chart shown above. At Offin, the analysis of variance at a degree of freedom of 2:15, the F value of 0.068 and a critical value of 3.682 P: 0.93 > 0.05, the result shows that the differences observed were not statistically significant either. 
Difference in the Growth of Maize Twelve Weeks after Planting (12WAP) within Agbowa and Offin
The result of the effect of organic and inorganic fertilizer on growth of maize as indicated on Figure3 a&b revealed that, the highest growth performance of maize height, number of leaf, leaf length, leaf width, leaf area and stalk girth 12Weeks After Planting (12WAP) was found in maize served with inorganic fertilizer within each of the study locations (Agbowa & Offin) while slight differences were noticed in the growth parameters between the organic fertilizer and control treatments during the same planting period.
(a) (b) Figure 3a&b : Estimated difference in maize growth within Agbowa and Offin 12WAP Like the analysis of the 4 WAP, an analysis of variance was used to show the differencethat exists between maize growth in Agbowa 12 WAP after applying organic, inorganic and the control samples. At a degree of freedom of 2:15, the F value of 0.127 and a Critical value of 3.682 P: 0.88 > 0.05, the result as depicted on Tables 5&6revealedthat the differences observed were not statistically significant, hence the null hypothesis was accepted while the alternate hypothesis was rejected. 
Statistical difference in Maize growth between Agbowa and Offin
On the basis of any significant difference in maize growth between the two locations 4WAP at both Agbowa and Offin, the results showed that there was a significant difference with a t value of 3.794, P: 0.001 < 0.05. This implies the null hypothesis that there is no significant difference in maize growth between the two locations 4 WAP was rejected while the alternate hypothesis was accepted. On the basis of any significant difference in maize growth between the two locations 12 WAP at both Agbowa and Offin, the results showed that there was a significant difference with a t value of 2.972, P: 0.031 < 0.05. This implies the null hypothesis that there was no significant difference in maize growth between the two locations 12 WAP was rejected while the alternate hypothesis will be accepted.
Effect of Organic and Inorganic Fertilizers Use on Maize Yield
As shown in Table 7 below, the following results were obtained from direct measurement of output/ yield parameters in an attempt to determine the effect of organic and inorganic manure on maize yield. The weight of harvested maize for the organic, inorganic and control samples in Agbowa (3.8kg, 4.5kg & 3.2kg respectively) are more than twice the weight of harvested maize for the organic, inorganic and control samples in Offin (1.62kg, 2.22kg & 0.14kg respectively). Also, the length of harvested maize for the organic, inorganic and control samples in Agbowa (1.83kg, 1.06kg & 0.92kg respectively) appear to be greater than the length of harvested maize for the organic, inorganic and control samples in Offin(1.07kg, 0.93kg & 0.57kg respectively). The statistical analysis to determine if there is no significant difference in the yield of maize served with organic and inorganic fertilizers between and within locations in the study area revealed that there a significant difference in maize yield within Agbowaand Offin, with t-value of 4.179, P: 0.009 < 0.05 and t -value of 3.601, P: 0.016 < 0.05 respectively and between the two study locations at harvesting 12WAPi.e. at the t value of 2.972, P: 0.031 < 0.05. In asserting if there is any significant difference in maize yield between the two locations 12 WAP, the results showed that the maize yields differed significantly after 12 weeks of planting. The T test value of 2.972, at a degree of freedom of 5 gave a P: 0.031 <0.05. This implies that there was a significant difference in the maize yield between the two locations. 
Conclusions
The paper discussed the differences in the growth and yield of maize served with organic and inorganic fertilizers within and between two locations of relatively the same climatic region. The growth and yield maize within a location found to be similar whereas the differences between locations were found to be recorded signifying the possible influence local soil types and properties as well as other socioeconomic factors considering the fact that the climatic conditions of both Agbowa and Offin are the same. In addition, the difference in the yield of maize served with organic fertilizer and those served with inorganic fertilizer within each of the locations and between the two study locations could possibly be attributed to the capability of organic manure to improve soil structure, increase water holding capability. The paper thus concludes that farmers should be educated and equipped with practical skills to improve the use and application of all types of fertilizer for increased yield, income and sustainable maize production. Reference Boateng, S.A., Zickermann, A.J. and Kornaharens, M. (2002) . "Effect of poultry manure on soil physical and
